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THK  ESTIMATION  OK  lUtllU:  ACID  AND 

UOKATK8    IN    KOODiSlUKKH    ANH    COMMKKCIAl. 

I'KODlJCrs. 

BY   n.    J.    MANMl.NU    ANl>    W.    U.    LAMU. 

Ill  a  |>rvviuUH  |>a|K-r  (MiiiiiiiiiK  mid  Utnt; ;  UiIn  J.,  I'.Hhi, 
:Mt7),  »  ii  'W  iiii'th(Hl  of  I'lttiiimtiiiK  Ixirii^  iwij  wim di'turilK  il. 
wliirli  wuM  found  t<>  kIvc  ri'Hiilts  in  wmio  ciiiti'H  to  witliiii 
0-()6%  of  tin-  theorotii'al.  Sin.ij  the  completion  of  tliin 
work  the  iiiethiMl  haa  been  umxI  in  thu  UniviTHity  l.ivliorii- 
tory  of  Appliwl  Cheii.iHtry  and  |>roiiouii(*d  witinfiictory 
Its  applivittioii  u<  the  (Ifterminiition  of  boruU'n  in  mai. 
articles  hh  milk,  co.-rnon  hhII,  tr,,  ia  the  object  of  thit 
liroMont  (iftjicr,  these  fcubstnn  .  I)ein(j  found  to  rontnin 
xiiiall  qiiantitioa  of  boric  mid  in  noiiie  form  or  other. 

The  regultH  of  this  investigation  are  now  giviii  arruiigi  cl 
o.»  {ullows :  — 

(1)  Two  methods  for  the  dctvrmiuntion  of  borates  in 
milk. 

(2)  Two  methods  for  their  determination  in  common 
methylated  spirits. 

(3)  Two  inethodB  for  their  detenniuation  iu  eommeniiil 
common  salt. 

Estimation  ok  Ittniic  Atin  in  Milk. 

Method  I. — iHntillnlion  and  prcfiiiildliiin  im  hiiriiiiii 
'«/r«*f.— This  iiullioil  ix  Mlmo»t  exm  lly  simil'ir  to  that 
|ireviou«ly  imbliHhed  {luc.  eil.).  only,  of  eonrw,  mlapli-d 
to  the  nirds  of  the  i-aiio.  The  hrst  prceimtion  iieceRsiiry 
was  to  I  i.tain  milk  nbRoliitely  free  from  boric  acid  and 
bor»t<'8.  AlM)\it  :{(«(  c.c.  of  pure  milk  was  introiluccil 
into  n  dintilling  llask  and  home  boric  acid  ilisitolved  in  it. 
or  el«e  it  was  introduced  in  the  alcohol,  of  which  4(1(1  v.r. 
were  at  first  taken.  Additions  of  more  alcohol  were  iiiailc 
from  time  to  time  t«  ensure  the  complete  disitillatioii 
of  the  tri  ethyl  or  tri-methyl  borate.  It  was  now  found 
that  no  matter  how  much  Ijoric  acid  was  introduicd  in 
the  milk  that  no  i)recipitatc  whatever  of  barium  borate 
wna  formed.  In  order  to  have  the  tri-methyl  borate 
formed  the  introduction  of  sulphuric  acid  was  necessary. 
A  long  series  of  exiKTimcnts  were  therefore  undertaken 
to  detcriuine  what  amount  of  sulphuric  ueid  was  nvccssury 
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4  USPEINTED    FKOM  THK  JOUBNAt  OF 

With  300  C.C.  of  milk.  aH  a  result  "'  *^'i<'\'^*'*^^""."^ 
0.at  at  least  7(.  c.c.  of  concentrated  ''"'Ph""';"^'^ ,    ^ 
neccssarv  •  the    large    amount    of    water    m    the    niilK 
S^ompLL;   the   trt^nethyl   com,x,und   into    bone    acul 
and  alcohol.     In  this  case  the  boric  acid  will  distil  over 
nlv   at   a   very  high   t<-mperature.     The  su  Phur.c     old 
"pLrs  to  vrevent  this  decomposition.     After  distillmg 
Z  half  an  hour,  the  distillate  wa-  t"»t«i  '"*!'.  *[^^ 
drops   of   a   concentrated   solution    of   barium   chlonde- 
At   this  sUce  a  slight   precipiUte   sometimes  occurml. 
The  fats  fn  tie  milk'contTin  tiree  esters,  those  of  palnutic 
stearic,  and  oleic  acids.     Thes'  all  form  compounds  with 
barium  chloride  which  are  insoluble  in  water  and  m  cold 
dilute  hydrochloric  acid.     It  was  found  that  if  the  tern- 
,«raturc  m  the  distilling  tiask  rose  .»»»»*  80°  C.  a  small 
„,rtion  of  these  (probaW  oleic  »cid)  was  carm^  over 
Therefore,  on  the  addition  of  barium  "^lo^^- »  'l^^"'"^ 
precipitate  of  barium  oleate  appeared.     This  had  to  bt 
Jeuioved    by   filtration    before   the   experiment  could   be 
preceded  ^ith.     The  distillate  was  "ow  titrated  agamBt 
ft    freshlv     prepared     concentrated     sodium    hydros  me 
soluto^^rera?^,    as    before   described,    by   dissolving 
newly  cut  pieces  of  sodium  in  water  m  a  silver  dish  ; 
phrnolphtlullein   was   used   as   indicator.        Care  had   to 
be    taken    to   guard    against   oversteppmg    the   neutra^ 
point,  as  the  excess  of  the  alkali  united  with  the  barium 
Chloride    to    form    the    hydroxide.     The    Pre«|Pf  ^    °/ 
barium  borate  was  now  filtered  off  on  a  *»>■«'» .f^' P*''": 
washed    carefully    with    alcohol,    dried    at    110"  C,    ana 

"'plrsf  of  all  a  iest  series  was  made  in  order  to  see  how 
small  a  quantity  of  boric  acid  would,  on  neutralisation 
o?^the  distillat.;.  give  a  Precipitfte  distinc  ly  seen  by 
the  nakid  eye.  To  this  end,  50,  40,  30,  'iO,  10  parts 
tri"  acid  w'^rc  introduced  into  .l^-.^OO  P^^*''  °'  ™;  ^^ 
The  precipit4.te  of  50  parts  boric  acid  m  10,000  parts  milk 
was  quite  Leavy.  the  40  less  so.  In  this  manner  a^ada- 
tion  was  obtained  until  when  10  parts  m  10,000  was 
reached  only  a  faint  milkiness  was  obtained.  This  last 
was  re.KMtod  several  times  with  precisely  the  same  result. 
Jielow  this  point  traces  of  precipitate  became  vintrust- 
worthy,  especially  as  a  trace  of  boron  eonipounds  could 
be  obtained  from  impure  methylated  spirit*  This, 
however,   will  lie  dealt  with  later. 

The  results  obusined  from  weighed  precipitates  were  :— 


Boric  aciil 
introduced. 


llarium  borate. 


grma. 
1'50 

erma. 
2-«890 

1'50 

2-6830 

0-50 

0-M941 

O-l.'i 

0'Ze49 

(M2 

0-1970 

O-OU 

0-1414 

U'UU 

O-087B 

o-oa 

U-034U 

Yield. 


Per  cent. 
99-5 
99-3 
99-25 
9,S-0 
91-1 
87-2 
81-3 
63-33 
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Method  II. — DiiUiUation  and  titration. — IiiHteail  of  pre- 
cipitating the  boric  tu'id  from  the  diHtillate  iia  iit  MetlKMl  I., 
the  distillate  was  diluted  with  water  up  to  one  litre. 
Portions  »t  100  c.e.  were  neutralized  with  N/U>  potasitium 
hydroxide  in  presence  of  phenolphthalein.  About  30  o.c. 
of  f{lycerin  were  then  added,  and  the  titration  continued 
until  a  permanent  shade  of  pink  wa.s  obtained. 


Boric  acid  Introduced. 


Yield. 


RTnu. 

Per  sent. 

1-SO 

ss-a 

1-50 

M-6 

0-60 

»9>4T 

0-15 

W^ 

012 

M-1 

0-09 

M-T 

0-06 

S»0 

0-03 

e»-t 

Method  III. — The  milk  wad  first  evaporated  and  after- 
wards charred.  The  charred  mass  was  then  treiite<l 
with  water  and  titrated  in  the  presence  of  glycerin  ii(;ainst 
(lotash,  using  phenolphthalein  as  indicator.  The  method 
is  not  yet  complete  and  the  results  are  temporarily 
withheld. 


Estimation  op  Bobatb.s  in  Mbthylateo  Spikits. 

Method  I. — liy  liMlation  and  precipitatiun. — The 
method  wis  exactly  similar  to  that  used  in  the  casi'  uf 
milk;  300  c.c.  of  methylated  spirits  and  25  c.c.  of  i'>u- 
centrated  sulphuric  acid  were  distilled  until  the  tem- 
(Hjraturo  rose  to  75°,  when  the  lK)r(m  compound  was 
precipitated  by  barium  chloride  and  weighed  as  before. 
One  litre  of  methylated  spirits  was  found  to  contain 
0-0183  grm.   boric  acid  as  a  borate  of  some  sort. 

Method  II. — By  distillation  and  tilriilion. — Owing  to  the 
exceedingly  small  amounts  of  boric  acid  in  the  alcohol 
it  was  very  diflicult  to  obtain  results  that  agreed.  The 
large  distillate  was  diluted  to  a  kiiown  volume  (600  c.<'. 
usually),  and  portions  of  100  c.c.  tjiken  out  at  a  time  .lud 
titrated  against  A'/ 10  potassium  hydro.vidc  with  30  c.c. 
glycerin  and  a  few  drops  of  phenolphthalein.  One  litre 
of  methylated  spirits  was  found  to  contain  U-OlliO  grm. 
borio  acid. 


Estimation  of  Bobates  in  8a'..t. 

Meiholl. — By  I  Hstillaliun  and  Pre  ipitation. — A  weighed 
amount  of  common  packing  salt  (preferably  about  6  giius. ) 
were  dissolved  in  the  necessary  amount  of  concentrated 
sulphuric  ivcid.  This  salt  solution  was  now  introduced 
with  300  c.c.  of  methylated  spirit  into  a  distilling  tlusk. 
From  this  point  on,  the  exireriments  were  exactly  similar 
to  the  previous  ones.     From  the  estimation.'!  it  was  found 


6  THB  80C1«TY   OF  CHBMICAL  IHDVr.TK*. 

that  100  grm*.  a»lt  oonUin  0-88  grm.  ol  boric  acid  »«  o 

^'uOhod  Il.-liy  Di^tUation  andTUralion.-inBU^j^ 
nrecipiUtinK  the  borio  acid  as  barium  borate,  it  waa 
TtratC^aZiat  JV/10  votasaium  hydroxide  m  the  usual 
Banner.  100  grrn^  of  picking  «lt  were  found  to  oontam 
0-874  grm.  of  boric  acid  as  a  borate. 
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